w5!*lK*W»!*S5!518F^5^55SR!^5?! 


3*.  StCU*»lTV  classification  AUTMOWITY 


3b.  OCCLASSiFiCATION/OOMNOHAOING  schedule 


4.  ^EMFOAMINC  organization  REFORT  NUMBE^ISI 


Bb  NAME  OF  performing  ORGANIZATION  Bo  tPFICE  SYMBOL 

If  appUembU! 

The  Pennsylvania  State  Univ. 


Be.  address  iCily.  SIAM  mud  Ztf  Codpi 
Mechanical  Engineering  Building 
University  Park,  PA  16802 


Bb.  OFFICE  SYMBOL 

AFOSR/NA 


a^iAPORESS  iCily.  5(41*  ltd  ZIP  Caddi 

4\0 

Boiling  AFB,  D.C.  20332-6448 


3.  DlSTRIBUTION^AVAILABlLlTV  OF  REPORT 


Approved  for  public  release; 
distribution  uclimited#  ^ 


S.  MONITORING  ORGANIZATION  REPORT  NUMBERISI 

AFOSR-TR*  8  7  -  1  4  29 


7a.  NAM£  OF  MONITORING  ORGANIZATION 

Air  Force  Office  of  Scientific  Research 


7b.  address  ICUt.  SIAM  OH  ZIP  Codol 

Bolling  AFB,  D.C.  20332-6448 


9.  PROCUREMENT  instrument  IOENTiFICATION  NUMBER 

AFOSR-85-008& 


1 10.  SOURCE  QP  FUNDING  NOS  _ 


•ROGRAM 
clement  no. 


11  title  (Inttudo  Secynty  lIami/icaIioiii 

Turbulent  Premixed  Reacting  FI 


13.  personal  authorisi 

D.  A.  Santavicca 


13a  type  of  report 

Final 


IB.  supplementary  notation 


PROJECT 

TASK 

NO. 

NO. 

2917 

A1 

WORK  UNIT 
NO. 


13B.  Time  COVERED 

FROM  127 15/84TO  127 14 


14.  DATE  OF  REPORT  iTr  .  Mo..  Od>l  I  15  PAGE  COUNT 


Vk  April  1986 


FiCLO  GROUR 


COSATI  CODES  I  IS.  SUBJ^T  TERMS  (Confmua  on  ituarM  if  nwcotAory  and  $drnit/y  Py  Ptoc*  nombor/ 

SUB  GP  J Premixed  Turbulent  Combustion,  Laser  Doppler  Velocimetry 

7  7  ^ - -  -  - 


19.  abstract  ICanliflu*  on  rouono  if  n«e«M#ry  And  idonnly  by  Bloc*  numbtrt 

Instrumentation  has  been  acquired  and  made  operational  for  use  in  a  study  of  the 
interaction  of  turbulence  and  combustion  In  premixed  turbulent  flames.  This  includes 
a  laser  Doppler  anemometer  for  single  point,  two  point  and  two  component  velocity 
measurements,  a  two-dimensional  laser  flow  visualization  system  and  a  related  data 
acquisition  and  processing  microcomputer  system.  -  DTIC 

C  ELECTED 
NOV  1  6  wl  I 


s 


20.  OISTRIBUTION/AVAILABIUITV  Of  ABSTRACT 

unclassifieo/unlimiteo  GI  same  as  rpt  G  otic  users  D 


33a  name  of  responsible  INDIVIDUAL 

Julian  M.  Tishkoff 


31.  abstract  security  CLASSIFICATION 

Unclassified 


33b  telephone  number  33c.  OFFICE  SYMBOL 

lincludo  Area  CodAi 

(202)767-4935  AFOSR/NA 


DO  FORM  1473,  83  APR 


EDITION  OF  1  jAN  73  IS  OESOLETE. 


AFOSR/NA 


Unclassified 


SECURITY  classification  OF  THIS  PA 

>  ■:>  4 


AFO^K- iK 


o  < 


A 


Table  of  Contenta 


Page 


Summary  of  Equipment  Acquired  .  1 

Summary  of  Research  Projects  .  3 


Aooesslon  For 

> _ 

Nils  GRA&I 

DTIC  TAB 

Unannounced 

Just  if ioatioD _ 

Distribution/ 


Availability  Codes 


Avail  and/or 
Special 


1 


I.  Summary  of  Equipment  Acquired 


1.  Argon  ion  laser  systems  $  39,^30 

Mfg:  Cooper  Laser  Sonics 

2.  LDV  optical  system  $  29,567 

Mfg;  TSI,  Intra  Action  Corporation, 

Pacific  Inst.,  Newport  Corp., 

CVI  Laser,  and  other  vendors 


3.  LDV  counter  processor  electronics  $  36,^80 

Mfg:  TSI  Inc. 

Storage  Oscilloscope  System  $  12,000 

Mfg:  Tektronix 

5.  Micro-Computer  Data  Acquisition  and  $  33,168 

Processing  System 

Mfg:  IBM,  Tecmar,  Imaging  Technology, 
and  other  vendors 


6.  2-D  array  camera  system 

Mfg:  EGiG  Ret  icon 


$  3.730 
TOTAL  $15^,375 


The  acquired  equipment  items  1,2,^  and  6  represent  changes  from  the 
original  equipment  list. 

Item  6,  a  Reticon  array  camera  for  use  in  2-D  flame  structure 
measurements,  was  approved  by  Amendment  A  to  AFOSR-85-0088. 

The  change  in  item  2  is  a  considerable  cost  reduction  achieved 
through  the  use  of  standard  optical  components  Instead  of  the  originally 
Intended  LDV  optical  system  components  meinufactured  by  TSI.  This  resulted 
in  an  LDV  optical  system  which  is  comparable  in  performance  to  a  TSI 
system  but  considerably  more  flexible  and  less  expensive. 

Item  U  was  originally  Intended  to  be  a  50  MHz  digital  storage 
oscilloscope  manufactured  by  Nicolet,  however  due  to  excessively  long 
delivery  times  it  was  decided  to  purchase  a  comparable  100  MHz  storage 
oscilloscope  manufactured  by  Tektronix. 

And  lastly,  item  1  reflects  a  significant  increase  in  cost  due  to  the 
fact  that  a  second  argon  ion  laser  was  purchased,  primarily  with  funds 
made  available  by  using  standard  optical  components  for  the  LDV  optical 
system.  This  second  laser  together  with  spare  LDV  optics  and  the  second 
LDV  counter  processor  provide  a  second,  complete  LDV  system  for  use  in  a 
number  of  research  projects  as  described  in  the  following  section. 


II.  Summary  of  Research  Projects 

The  equipment  which  has  been  acquired  under  AFOSR  Grant  85-0088  has 
been  used  on  an  AFOSR  sponsored  project  on  premixed  turbulent  combustion 
(AFOSR-84-0224)  and  an  ARO  sponsored  project  on  the  effect  of  in-cylinder 
catalysts  in  low  heat  loss  Diesel  engines  (DAAG29-85-K-0043) ,  and  will  be 
used  on  a  DOE  sponsored  project  on  dilute  charge  ignition.  These  three 
projects  are  briefly  described  below. 

The  Air  Force  Office  of  Scientific  Research  and  NASA-Lewis  are 
currently  sponsoring  a  study  of  premixed  turbulent  combustion.  In  this 
project,  the  relationship  between  turbulence  intensity  and  scales  and 
turbulent  flame  structure  is  being  studied  using  recently  developed 
two-point  LDV  and  two-dimensional  flow  visualization  techniques.  This 
research  is  addressing  fundamental  questions  regarding  the  interaction  of 
turbulence  and  combustion  in  premixed  turbulent  flames  and  will  lead  to 
improved  phenomenological  models  for  premixed  turbulent  flame  propagation. 
The  results  from  these  experiments  will  also  be  used  in  detailed 
comparisons  with  results  from  a  number  of  current  attempts  to  numerical 
simulate  premixed  turbulent  combustion. 

The  Army  Research  Office  is  currently  supporting  an  experimental 
investigation  of  catalytical  effects  in  low  heat  loss  Diesel  engines. 

This  research  is  being  conducted  in  a  high  pressure  turbulent  flow  reactor 
under  conditions  similar  to  those  that  occur  in  an  engine  near  TDC  prior 
to  ignition.  The  goals  of  this  research  are  to  determine  the  nature  of 
catalytic  effects  under  engine  conditions  and  the  operating  conditions 
which  are  required  for  such  effects  to  have  a  significant  effect  on  engine 
combustion,  particularly  on  preignition  chemistry  in  terms  of  ignition 
delay  and  preferential  oxidation  of  soot  precursors.  Since  catalytic 
surface  reactions  are  often  diffusion  limited,  large  free  stream 
turbulence  such  as  that  found  in  an  engine  may  significantly  enhamce  the 
effect  of  the  catalyst.  Thus,  detailed  characterization  of  the  flow  field 
between  the  catalyst  plates  using  LDV  is  essential  in  these  experiments. 

Effective  July  1,  1986,  the  Department  of  Energy  will  be  supporting  a 
study  of  the  role  of  turbulence  on  early  flame  kernel  growth,  particularly 
as  it  applies  to  the  lean  limit  ignition  characteristics  of  homogeneous 
charge,  spark  ignited  engines.  Again,  LDV  and  2-D  flow  visualization 


techniques  will  be  used  to  characterize  Ignition  and  early  flame  kernel 
growth  and  the  effects  of  turbulence  intensity  and  turbulence  length  scale 
on  the  lean  ignition  limit.  Effects  of  free  stream  turbulence  and  of 
locally  generated  turbulence,  e.g.,  due  to  flow  around  the  spark  plug  or 
near  the  cylinder  wall,  will  both  be  Investigated. 


